[loKyMeHT noan1caH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

®K1O: Ymapos Mapart Qait3ynnaesuy

[omkHocTb: [upekTop

[ata nognucanus: 17.02.2026 10:05:12

YHUKANbHBIA NPOTrPAMMHbINA KITHoY:
48505f11ec15acaa386f5219d3113d7 2 7didd1BICTEPCTBO HAYKY U BBICILIET'O OBPA3OBAHUS POCCHUMCKOA

OEJJEPALIMHN
degiepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 06pa3oBaTebHOE YIPEXKICHHE BEICIIETO
o0pa3oBaHus

"Kazanckuit (ITpuBo/mkckuit) GpenepanbHbIi yHHBEpPCHTET"
Ena6yxckuit mactutyT (pumman) KOY

St g

3

\.’&‘i& 7] \q“q

“ T YTBEPKIAIO
):[npeKTopV Edhn g
Enapyxckgro uecTuTyTa KOV
2‘ }rV E.E. Mep3oH.

nJn ! 05 20 24r.

IIporpamMma AHCHHUIIHHBI (MOYJIsT)
YucnoBEIE CHCTEMBI

Hanpasienne moarotosku: 44.03.05 - [Tenarornyeckoe obpasosanue (¢ IBYMs
IpO(GMIISIME IIOATOTOBKH)

Ipoduis noaroToBKK: MaTteMaTyka U Qu3nKa
Kpamuukarms BEITyCKHUKA: faKanaBp

®dopma 06yueHus: OIHAT

SI3pIK O0yUeHHS: PYCCKUH

oz Hadana o6ydeHns Mo oGpasoBarenbHON nporpamme: 2024



Conep:xanue

1. [lepeveHb IUIAaHUPYEMBIX PE3YJIBTATOB OOYYEHUS IO JHCUUIUIMHE (MOMYJIO), COOTHECCHHBIX C INTAHHPYEMBIMH
pesynsratamu ocsoerust OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O6beM AMCUUILIAHBI (MOZYIS) B 3a4YETHHIX CIWUHHUIIAX C YKa3aHWEM KOJMYECTBA YacOB, BBINCICHHBIX Ha
KOHTaKTHYIO pa0oTy 00ydarommxcs ¢ mpenogaBateieM (M0 BHIaM y4eOHBIX 3aHATHH) U HAa CaMOCTOSTENbHYIO paboTy
oOyJaromuxcs

4. Conep:xaHue IUCIHMIDIMHEI (MOIYIS), CTPYKTYPHPOBAaHHOE O TeMaM (pa3zenaM) C yKa3aHHeM OTBEISCHHOTO Ha
HHUX KOJMYECTBA aKaJleMUYECKUX YacOB M BUJIOB YUeOHBIX 3aHATHH

4.1. CTpyKTypa ¥ TeMaTHYECKHH IJIaH KOHTAaKTHOM U CaMOCTOSTENBHON paboThI 110 JUCHUILIHHE (MO/YIIIO)

4.2. CogeprkaHue OUCIUTUIAHBI (MOIYIIN)

5. IlepedeHs yueOHO-METOAMYECKOTO OOECTIEUCHHUS Ui CaMOCTOSATENFHON PabOTHI O0O0YJArOUIIXCS IO AUCIUTUINHE
(Momym0)

6. ®oHJI OLICHOYHBIX CPEJICTB MO TUCIUIUIUHE (MOIYJIIIO)

7. IlepedeHs uTEpaTyphl, HEOOXOTUMOH TSI OCBOSHUS JUCIUTUINHBI (MOIYIIS)

8. IlepeueHb pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOHN ceTH "MHTepHeT", HeOOXOAUMBIX IS OCBOCHHS
JUCHIUTUTAHBI (MOTYIIN)

9. MeToanueckue ykazaHus AJsl 00y4aronnXxcs 110 OCBOCHUIO TUCHUILTHHBI (MOJYJIS)

10. IMepeuens HHOPMAIMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBbIX [IPU OCYIIECTBICHUH 00pa30BaTEILHOTO MpOoIecca 1Mo
JMCUUIUIAHE (MOJYJI0), BKJIIOYAsl MePeYeHb MPOrpaMMHOT0 obOecrieueHrsl U HHOOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IpU
HEO0OXOTUMOCTH)

11. OnucaHre MaTepUaTbHO-TEXHUYCCKON 0a3bl, HEOOXOAMMOM ISl OCYIICCTBICHUS 00pPa30BaTEILHOTO MpoIecca
10 JUCIUIUTHHE (MOIYITIO)

12. Cpencrsa aganTaiyy NpernoiaBaHus TUCUUILTHHBI (MOIYJIsl) K MOTPEOHOCTSM 00YYarOIMXCsl MHBAJIM/IOB | JIUL] C
OTPaHUYEHHBIMU BO3MO)KHOCTSIMH 310POBBS

13. Ilpunoxxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB
14. Ipunoxenue No2. [lepeyeHs nmurepaTypbl, HEOOXOIUMOM AJIsI OCBOCHUS JUCIUILIIMHBI (MOYJIs)

15. Tlpumoxxenne Ne3. IlepedeHr MHPOPMAIMOHHBIX TEXHOJOTHH, HCHOIB3YEMBIX UII OCBOCHHS TUCIIHILIHHBI
(MozyJ1s), BKIIFOUasi IiepeueHb NPOrpaMMHOI0 00ecriedeH s U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



Iporpammy aucuuruuHbl paspadotan(a)(u) moueHt, k.H. (mouent) CosontoBa E.A. (Kadempa marematuku u
MPUKITATHON UH)OPMATHKH).

1. IlepeyeHb NJAHUPYEMBIX PpPe3yJbTATOB O0y4YeHHs IO AUCHUILVIMHE (MOAYJI0), COOTHECEHHBIX ¢
IUIAHUPYeMBbIMHU pe3yabTaTamu ocsoenust OIIOII BO

OO0y4aronuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOIDKEH 001a1aTh CIEAYIOMIMMH KOMIIETCHIIUAMU:

Mudp Pacimiugposka
KOMIIETeHIIUH npuodperaeMoii KOMIeETEHIINA
IK-1 CrocoOeH TOHMMaTh OOIIYyI0 CTPYKTYpy MAaTeMaTHuecKOro 3HAaHWUS M B3aWMOCBS3H  MEXKIY
MaTEeMaTUYECKUMH JUCLUILUIMHAMY; IPUMEHATh MaTEMaTUYECKHE METOJbL IIPU PELICHUH ITOCTABJICHHBIX
Bazau
[K-1.1 3HATh CTPYKTYPYy MAaTE€MaTHYECKOTO 3HAHHS M B3aUMOCBSI3U MEXIy MaTeMaTHYeCKMMHU IUCHUILNTMHAMU;

MATEMATHUCCKUE MECTOAbI AJId PCHICHUSA MMOCTABJICHHBIX 3a4a4

IK-1.2 'YMeTh MOHMMaTh OOIIyI0 CTPYKTYpY MaTeMaTH4eCKOr0 3HAaHMS M B3aUMOCBSA3M  MEXIY)|
MaTeMaTHUECKUMH TUCUMIUIMHAMHY; NPUMEHATh MaTeMaTHYecKue METOIbI MPU PEIIeHUN MOCTaBICHHBIX|
Bagay

IK-1.3 BrageTs crmocOOHOCTHIO TIOHMMATE OOIIYI0 CTPYKTYPY MaTeMAaTHUECKOTO 3HAHHS M B3aHMMOCBSI3U MEXKIY]|
MaTeMaTHUECKUMH TUCIHUIUITMHAMIE, IIPAMCEHATh MaTEMAaTHICCKHE METOABI TPU PEIICHUN ITOCTAaBICHHBIX
Banayu

OOy4aromuiicst, OCBOUBIIMUIT TUCHUILINHY (MOJYJb):

JlomKeH 3HaTh:
CTPYKTYPY MAareéMaTU4€CKOro 3HaHUsA U B3aUMOCBA3U MEXKAY MATEMATHUUCCKUMU NJUCHUITIMHAMU,; MAaTECMAaTUYCCKUC
METOABI MJId pEHICHUA NOCTABJICHHBIX 3a1a4 U3 O6J'IaCTI/I YHUCJIOBBIX CUCTEM.

JoymxeH yMeTb:
MIOHMMATh OOIIYO0 CTPYKTYPY MaTeMaTHYECKOTO 3HAHHS M B3aMMOCBS3M MEX/y MaTeMaTHUECKUMH TUCIUIIIMHAMH;
MIPUMEHATh MaTeMaTHUECKHE METOIbI ITPU PEIICHNH MOCTABICHHBIX M3 00JIaCTH YNCIIOBBIX CHCTEM.

I[OJ'DKCH BJIanacCTh:
CIIOCOOHOCTBIO IOHMMATh O6H.IyIO CTPYKTYPY MATCMATHUYCCKOI'0 3HAHUA U B3aUMOCBA3U MCKAY MAaTCMATUICCKUMHA
JAUCHUIUIMHAMU,; TPUMCHATh MATEMATHUICCKUE METO/IbI IPU PEHICHUU TTOCTABJICHHBIX U3 00J1aCTH YHCIIOBBIX CHCTEM.

2. Mecro gucuumiunsl (MoayJs) B crpykrype OIIOII BO

Hannas pguciuminHa (Moaynis) Brimouena B pasgen  "B1.0.08.08  Iucrmmiwubl  (Momgysm)"  OCHOBHOM
npodeccroHanbHOM 0o0pasoBatenbHol nporpammbl 44.03.05 "Tlemarormueckoe obOpasoBanue (¢ ABYMsS TPOQHISIMH
noaroroBkn) (MaremaTrka 1 pusuka)" 1 OTHOCHTCS K 4acTH, (POPMUPYEMOM yUaCTHUKaMU 00pa30BaTeIbHbIX OTHOIICHHH.
OcgauBaetcst Ha 3 Kypce B 6 cemectpe.

3. O0beM AuCHMIUIMHBI (MOAYJISI) B 32a4€THBIX eIMHHMIAX ¢ YKA3aHHEM KOJMYeCcTBAa 4YacoB, BblJeJeHHBIX HA
KOHTAKTHYI0 Pa®oTy o0yvyarlolmuxcsi ¢ npemnogasareieM (10 BUAAM Y4eOHBIX 3aHATHI) M HA CAMOCTOSTEJbHYIO
padoTy o0y4arommxcs

OO0m1ast TPyAOEMKOCTh TUCIIMITINHBI COCTaBISIET 2 3a4eTHBIX(bIe) equHuI(Bpl) Ha 72 yaca(oB).

KonrakTHast pabora - 36 waca(oB), B ToM umcie jekuuu - 18 uaca(oB), mpaktudeckue 3aHaTHs - 18 uaca(os),
nabopaTtopHbie paboTh - 0 Yaca(oB), KOHTPOJIb CAMOCTOSATEIFHON paboTHI - 0 yaca(oB).

CamocrostenbHas pabota - 36 yaca(oB).
KonTtpoms (3auér / 3x3ameH) - 0 yaca(oB).

Dopma MPOMEKYTOUHOTO KOHTPOJIS TUCLIUIIIIMHBL: 3a4€T B 6 CEMECTpe.

4. Copep:xkaHue IHCUMIUIMHBI (MOAYJisl), CTPYKTYPHPOBAaHHOe IO TemaMm (pa3zejaM) ¢ YKazaHHEM
OTBeJCHHOI0 HA HUX KOJIHYECTBA aKaJeMHYeCKHX YaCOB U BH/I0B y4eOHBIX 3aHATHI

4.1 CTpyKTypa M TeMaTHYeCKHUi IJIAH KOHTAKTHON W CAMOCTOSITEIbHOM Pa0oThI 0 AUCHUILINHE (MOAYJII0)
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1. |Tema 1. Cuctema HaTypaJIbHbIX YHCENT 6 2 2 0 6
2. [Tema 2. Cucrema meibIX 9ruce 6 2 2 0 6
3. [Tema 3. Cucrema pariMOHaJIHHBIX YHCEI 6 4 2 0 6
4. |Tema 4. CucteMa ICHCTBUTEIBHBIX YUCEI 6 2 4 0 6
5. [Tema 5. AnreOpa KOMIUIEKCHBIX YHCEIT 6 4 4 0 6
6. [Tema 6. JIuneiiHbIe anreOpHI 6 4 4 0 6
Hroro: 72 18 18 0 36

4.2 CoaepxxaHue TUCUMILIMHBI (MOLYJ151)

Tema 1. CucremMa HATYpPaJIbHBIX YHCeN

Axcuomatuueckue Teopur. DopmyarpoBKa, HEIPOTUBOPEUUBOCTh, HE3ABUCUMOCTD, MIOJHOTA, KATETOPUIHOCTb.

AKkcuoMaTudeckas TEOpUsl HaTypasbHbIX uucesn. AkcuoMbl IleaHo u mpocrteimne crneactBusi u3 Hux. CBoHcTBa
cIoXeHUsl U yMHOXeHMs. [loykonblo HaTypanbHbIX duces. OTHOLIEHUE mopsiaka. KareropuuHocTh akcHOMaTHYECKON
TEOPHUU HaTypalbHbIX Yicell. BblunTaHue U JesieHne HaTypallbHbIX YHCEIL.

[TousTHE O GOpMATBLHOMN TEOPUHU HATYPAIBHBIX yncel. [[po0ieMbl HEMPOTUBOPEUUBOCTU apU(PMETHKH HATYPATbHBIX
YHCeJlL.

ITpuHIHMIBI paciupeHus adredpanyeckoit CUCTEMBI U alnreOpHl.

Tema 2. Cucrema neJbIX 4Huce1

AxcuoMaTtudeckas Teopus IIenbiXx uuncen. Axcuombl Ileano. ApudMeTHKa TMOJOKUTENBHBIX IENbIX YHCe.
[IpencTaBUMOCTh 1IETIOTO YHCJAa B BUAE PA3HOCTH JBYX HATYPAJbHBIX YHCE. YTOPSAJOUYEHHOCTh KOJbIIA IENBIX YHCEIL.
Mojens akCHOMaTHYECKOH TEOpUH NeNbIX duces. HempoTHBOPEUYMBOCTh W KATETOPUYHOCTh aKCHOMATHUYECKOW TEOpUH
IEIBIX YHCET.

Tema 3. Cucrema paMOHAJILHBIX YHCE

AxcroMaTuyeckas TeOpUsl palMOHaIbHBIX uncen. [IpeacTaBUMOCTh paoOHaIbHOIO YMCHIa B BUIE YaCTHOTO ABYX

OCJIBIX YHCECIIL. PaL[I/IOHaJ'IBHBIe qyucia u 110J. yHOpﬂ,HO‘IeHHOCTB IOJIA pallMOHAJIbHBIX YHCEIL. MOI[GJ'IL aKCHOMaTHYSCKOM
TEOPUHN PALIMOHATIBHBIX YUCCII. HCHpOTI/IBOpG‘II/IBOCTL 1 KaTCTOPUYHOCTDH aKCHOMaTHYICCKOM TCOPUU pALIMOHATIbHBIX YUCCII.

Tema 4. Cucrema aeiiCTBUTEIbHBIX YHCE

[TocrnenoBarenbHOCTH B JIMHEHHO YHOPSAOYCHHBIX MONIAX. DyHIaMEHTAIBHOCTh, CXOJUMOCTh, OTPAHUYCHHOCTD,
SKBHBAJECHTHOCTH ITOCJIEN0BATEIBHOCTEN N UX CBOMCTBA.

AkcrnoMaTudeckasi TeOpHUs NeHCTBUTENBHBIX Yrcel. [locTpoeHne moisl NeHCTBUTENBHBIX YHcel. [IpeacTaBUMOCTh
JNEHCTBUTENFHOTO dYHCIa B BHAC INpeAeia IOCICAOBATEIFHOCTH pPalMOHANBGHBIX 4Yrcel. CyIiecTBOBaHWE KOpPHS W3
MTOJIOKUTEIHHOTO YHCNIAa B TIOJNE JEHCTBUTENBHBIX YHcel. [IpencTaBUMOCTh AEHCTBUTEIHHOTO YHCIIA CHCTEMAaTHYCCKOH
npoObto. HempepslBHOCT, TOJNST  JEHCTBUTENBHBIX 4Hced. KateropmdyHocTs. Monenp aKCHOMATHYECKOW TEOpHHU
NEHCTBUTENBLHBIX YHCEIL.

Tema S. Anredpa KOMILIEKCHBIX YHCEJ

AKcroMmaTndeckas TCOPUSA KOMIIICKCHBIX YHCEIL. OCHOBHBIE CBOWMCTBAa KOMIUIEKCHBIX YHCEIL HpeIICTaBI/IMOCTB
KOMITJIEKCHOTO YHCJIa B areOpandeckoid (hopMe. YTOPSAOYSHHOCTh aTATHBHON TPYIIBI KOJIbIIa KOMIUIEKCHBIX YUCEN U
HEBO3MO>XHOCTh JIMHEHMHOT'O Ynopaao4€Hus I0JId KOMIIJICKCHBIX YHCEII. KaTeFOpI/I‘IHOCTB. MOJICJ'[B aKCHOMAaTHYECKOM
TEOPHUU KOMITJIEKCHBIX YHCEIL.

Tema 6. JInnelinble ajaredpbl

Jluneiinple anreOpbl KOHEYHOTO paHra Haja IojieM. AJNreOpsl ¢ JeleHHeM. | HIepKOMIUIEKCHBIE CHCTEMBI.
OTcyTCcTBHE THIIEPKOMIUIEKCHBIX CHCTEM paHTa TpH. Tero KBaTepHHOHOB - JHHEHHas anreOpa ¢ JeneHueM paHra 4 Haj
ToJIeM JICHCTBUTENBHBIX uncen. Teopema @pobenunyca

5. TlepeuyeHb Y4eOHO-MeTOAUYECKOr0 o0ecnmeyeHHs /ISl CAMOCTOSITEIbHOI padoThl o0yyalomuxcsi MO
JMCUMILIUHE (MOAYJII0)



CamocrositenibHass paboTa OOydYaroIUXCSl BBIMOJHACTCS 10 3aJaHUI0 M IPH METOAMYECKOM PYKOBOJCTBE
npenojasaTens, HO 0e3 ero HemocpeacTBeHHoro yuactus. CamocrosrtenbHas paboTa mojpasfelsieTcss  Ha
CaMOCTOSTENILHYIO PadOTy Ha ayAMTOPHBIX 3aHATHSAX U HA BHEAYIUTOPHYIO CaMOCTOSITEIbHYI0 padoTy. CaMmocTosTeIbHAS
pabora oOyyaromuxcs BKIFOYAET KaK ITOJIHOCTBIO CAMOCTOSITENIbHOE OCBOCHUE OTIEIBbHBIX TeM (Pa3JelioB) TUCLUILIHHBL,
TaKk W npopaboTKy TeM (pa3zienoB), OCBaUBAEMbIX BO BpeMs ayAUTOPHOW paboThl. Bo Bpems caMoCTOSTENbHON paboTh
oOydJaromupecss 4YUTAlOT W KOHCHEKTHUPYIOT y4eOHYI0, HAay4dHYI0 M CHpPaBOYHYIO JIUTEPaTypy, BBINONHSIOT 3aJaHus,
HanpaBJICHHBIE HA 3aKpENJICHHE 3HAHUH M OTPaOOTKY YMEHHH M HaBBIKOB, FOTOBATCA K TEKYIIEMY M IPOMEKYTOYHOMY
KOHTPOJIIO 110 JHUCIUILINHE.

OpFaHI/I?)aHI/I)I CaMOCTOSITETLHOU paGOTLI 06y‘~IaIOHH/IXCH PEriIaMCeHTHUPYCTCA HOPMAaTUBHBIMU JOKYMCHTAMU, yqe6H0-
METOIMYCCKOM nI/ITepaTypoﬁ 1 3JICKTPOHHBIMU O6pa30BaTeJ’II>HI>IMI/I pecypcaMu, BKIro4das:

Iopsinox opraHu3amii W OCYIIECTBICHHS 00pa30BaTENbHONW AEATENHHOCTH 1O 00pa3oBaTEIBHBIM IIPOrpaMMaM
BEICIIICTO 00pa30BaHUs — MporpaMmaM OakajlaBpuaTa, MOPOrpaMMaM CICHUAIUTETa, MPOrpaMMaM MarkuCTPaTyphl
(yTBepkIeHHBIN Tprka3oM MHUHHCTEpCTBA HAYKU WM BBICIIEro oOpasoBanus Poccuiickoit @exepanuun ot 6 ampens 2021
rona No 245)

YcraB  ¢emepambHOTO  TOCYNAapCTBEHHOTO  aBTOHOMHOTO — oOpasoBaTenmpHOTO — yupekneHus "Kaszanckuid
(ITpuBomxckuit) henepanbHBIN YHUBEpCUTET"

[IpaBuia BHYTpPEHHETO pacHopsaka (heAepaltbHOro TOCYIapCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTebHOTO
YUpeXIeHUs BICIIEro npodeccronansHoro odpasosanus "Kazanckuii (IIpuBomkckuit) penepansupiii yHuBepcuTeT"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBosmkckoro) ¢enepalisHOro yHUBEpCUTETA

6. DoHJ OLIEHOYHBIX CpeaACTB MO IMCUMIIINHE (MOI[y.]'IlO)

(I)OH,I[ OLCHOYHBIX CPCEACTB IO AUCHHUIIIINHC (MO,Z[yJ'IIO) BKJIIOYACT OLCHOYHBIC MATCpHaAJibl, HAIIPABJICHHBIC Ha
IIPOBCPKY OCBOCHUA KOMHGTCHHHﬁ, B TOM YHCJIIC 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. (DOHZ[ OLCHOYHBIX CPCACTB BKJIHOYACT
OIICHOYHBIC CPEACTBA TCKYLICTI'O KOHTPOJISI U OHNCHOYHBIC CPCACTBA HpOMe)KyTO‘IHOI\/'I aTTCCTAlluH.

B ¢oHze o11eHOYHBIX CPEICTB CONEPKUTCS Clieayolias HH(opManus:

- COOTBETCTBUE KOMIIETEHIIMH IIaHUPYEMBIM pe3yJibTaTaM 00y4eHHs 110 TUCLUUILIHHE (MOAYIIIO);
- KpUTEpUH OLICHUBAaHHS CHOPMUPOBAHHOCTH KOMIICTCHIHH;

- MeXaHMU3M (OPMHUPOBaHHS OLEHKHU 110 JUCLUUILIHHE (MOAYJIIO);

- OIMCaHUE TOPSIKA IPUMEHEHHS U TIPOLIEAYPHI OLICHUBAHUS IS KaXKIOTO OLICHOYHOT'O CPEICTBA;
- KpUTEPUH OLIEHUBAHMS JJIsl K&XKJI0TO OIIEHOYHOTO CPEJICTBA;

- COIepXaHWEe OIICHOYHBIX CpPEICTB, BKIIOYas TpeOOBaHUS, NpEABABISACMBIC K JEHCTBHAM OOYYarOIMXCS,
JIEMOHCTPUPYEMBIM pe3yibTaTaM, 3aJJaHusl Pa3IUYHbIX TUIIOB.

®DoH/I OIIEHOYHBIX CPECTB MO MUCHUIUTHHE HaxoauTcs B [Iprmnoxernn 1 k mporpaMMe TUCIHIDIHHEL (MOIYITIO).

7. llepeuyeHb JUTEPATYPbl, HEOOXOAMMOM AJISl OCBOEHUS AUCUMILIMHBI (MOLYJ151)

OcBoeHHE TUCUUILIMHBL (MOIYJsl) TpenronaraeT u3ydeHue ydeOHOH usurepaTypbl. Jluteparypa MoXkeT ObITh
JIOCTyITHa 00y4aloMmMUMCs B OHOM U3 JBYX BapHaHTOB (JINOO B 000MX U3 HUX):

- B DJICKTPOHHOM BHJC - HYCPE3 DJICKTPOHHBIC OMONMOTEYHBIE CHCTEMbI HAa OCHOBAHUHU 3aKIIOYEHHBIX KDY
AOTOBOPOB C HpaBOO6J'Ia,I[aT€J'I$IMI/I;

- B Ie4aTHOM BuJe - B Hayunoit 6ubnmoreke EmaOyxckoro uacturyra KOVY. O0ydaromuecs moiay4anT yuyeOHYO
JIUTepaTypy Ha aOOHEMEHTE II0 YHMTAaTeNbCKUM OMJIeTaM B COOTBETCTBHM C IpaBWIAMM I0Jb30BaHMs HayuHoi
OUOIMOTEKOH.

DJNeKTPOHHBIC W3IaHUS JOCTYIHBI JUCTAHIIMOHHO W3 JIFOOOH TOYKU NPH BBEACHUH 00yJAIOIINMCS CBOETO JIOTHHA H
mapoJyii OT JUYHOrOo KaOwHeTa B cucTeMe "ODIeKTpOHHBIH yHHBepcHTeT'. IIpm HMCHONIB30BAHWMM TEYATHBIX H3TaHUNA
OubaMoTeyHbIi (OHI JOIDKEH OBITh YKOMIUIEKTOBAaH WMH M3 pacdeta He MeHee 0,25 sKk3eMmIuisipa Ha KaXOgoro
oOydarolierocs u3 4ucia JIML, 0JJHOBPEMEHHO OCBaWBAIOIIUX JIAHHYIO AUCLUILUINHY.

Ilepedens yaeOHOM TuTEpaTyphbl, HEOOXOIUMOU ISl OCBOSHUS AUCIUIIINHBI (MOTyJIst), HaxoauTcs B [Ipunoxkennu 2
K pabodeid mporpamme AUCHUIUTUHBI. OH MOUIEKHUT OOHOBJICHHIO TPH H3MEHEHHWH YCJIOBHH J0ToBOpoB KDY ¢
MIpaBoOOIAAATeNsIMHA JIEKTPOHHBIX W3JaHWA W TpPH W3MEHEHWH KOMIUIEKTOBaHUS ¢oHnoB HayuHoit OmOmmorexn
Emabyxckoro macTHTYTa KOV,

8. Ilepeyenb pecypcoB MH(OPMAIMOHHO-TEIeKOMMYHUKALIMOHHOW ceTu '"UHTepHer", HEOOXOAUMBIX IS
OCBOEHMSI JMCHUIIUHBI (MOAYJIsT)

Maremaruueckuii moprain - http://mathportal.net/
OGI1epoCCHIICKIIA MaTeMaTHYECKHiA opTai - http://www.mathnet.ru/



http://mathportal.net/
http://www.mathnet.ru/

Maremaruueckoe 6ropo - https://www.matburo.ru/ex_subject.php?p=vm

Bupa pador MeToanyeckue peKOMeHAALUH

hS i B xopme NEKIMOHHBIX 3aHATHI CIEAyeT BECTH KOHCIEKTHpOBaHME ydeOHoro matepuana. OOpamats
BHUMaHHE HAa KaTeTOpHH, (HOPMYJIHUPOBKH, PACKPHIBAIOLINE COJCPKAHHE TEMbI, HAYYHBIC BBIBOABI U
IpakTHIecKue pekoMeHaanun. JKenarepHO 0CTaBUTh B paO0UYMX KOHCIIEKTaX MOJIA, Ha KOTOPBIX J€TaTh
MOMETKHU U3 PEKOMEHI0OBAHHON JIUTEPaTyphl, JOMOIHSIONINE MaTepUall IPOCITyILIaHHOI JIEKIIUH, a TaKXkKe
NOAYEpKUBAIOIME  O0COOYIH0 ~ BXHOCTH  TE€X  WIM  HWHBIX  TEOPETHYECKUX  IOJIOKCHHH.
3amaBaTh NPENOAABATENIO YTOUHSIOIIME BOIPOCHI C LENbIO YSICHEHHsS TEOPETUUECKUX IOJ0XKEHUH,
MPaKTUYECKUX peKOMeHaluH, paspelieHus poOIIEMHBIX CUTyaluil.
B xome MOATOTOBKM K JIEKIIMOHHBIM 3aHATHAM IIOBTOPUTH H3JIOKEHHBIN paHee yueOHBIM Marepual,
03HAaKOMUTBCS C OCHOBHOW M [OTOJHUTENBHOW JINTEpaTypoil, MH(popMalueld M3 pEeKOMEHJOBaHHBIX
WuTepHEeT-pecypcoB mo m3y4eHHOW TeMme. JlopabaTbBaTh CBOH KOHCIIEKT IIEKIUH, JAeias B HEM
COOTBETCTBYIOIINE 3aIMCH U3 PEKOMEHIOBAHHON OCHOBHOW U JOTIOJHUTEIbHOU JUTEpaTyphl, HTEpHET-
pecypcoB 1o mpoOIEMHBIM BOIIPOCAM.

npakTrdeckue | Ha mpakTuyecku 3aHATHAX CHCTEMATH3UPYIOTCS MOJIYYEHHbIE TEOPETUYECKHE 3HAHUS, OTpadaThIBalOTCS

3aHATHA HaBBIKM WX TPAKTUYECKOTO IPHMEHEHHUS IIOCPEICTBOM pELICHHUS THUIIOBBIX 3a7ad M BBITIOJHEHUS
MPaKTHIECKUX 3aJlaHuH c HCIIOJIb30BAHIEM Pas3INIHBIX METO/IOB.
B Xone mOArOTOBKM K TPAKTHYECKUM 3aHATHSAM PEKOMEHIYETCS HOBTOPHUTH H3JIOKEHHBIH paHee
y4eOHBIII MaTepHai, 03HAKOMUTHCS C OCHOBHOM M JOMOJIHUTENBHON IUTEpaTypoi, MH(OpMamuen u3
PEKOMEHAOBaHHBIX IHTEpHET-PECYPCOB 110 COOTBETCTBYIOIICH TeME AUCIIUIUINHEIL.

CaMOCTOA- CaMocTosTenbHas pa60Ta 1o ,E[aHHOﬁ AUCHHUIUIMHE BKIIIOYACT: MOBTOPCHUC TCOPETUICCKOI0 MaTepHrala,
TCIbHAasA pa60Ta MNOATOTOBKA K IMPAKTHUYCCKUM 3aHATUAM; PCHICHUC 3a/d4, BbIAAHHBIX HaA IMPAKTUYCCKUX 3aHATHUAX,
IOAroTOBKA K IIMCbMCHHBIM pa60TaM, IIOArOTOBKaA K OK3aMCHaM.

Jlrobass Qopma camMoCTOSTENBHOW pabOTBl HAaYMHAETCSd C HM3YYCHHS KOHCICKTa JICKLWH,
COOTBETCTBYIOICH y4eOHOI M HaydHOH JIUTepaTypbl, a Takke HHPOPMAIMH M3 PEKOMEHIOBAHHBIX
WurepHer-pecypcoB. Bo Bcex pekoMeHIyeMbIX Yy4YeOHHMKAaX U Yy4eOHBIX IOCOOMSX COAepIkKaTcs
KOHTPOJIbHBIE BOIIPOCHI, KOTOPBIE IOMOTAIOT MMOBTOPHUTH KIIFOUEBBIE MOMEHTBI COOTBETCTBYIOLICH TEMBI,
Y NIPaKTUUYECKHE 3a/laHMsl, HAlleJICHHbBIC Ha BBISBIICHUE JIOTHYECKHX B3aUMOCBSI3EH.

3a4er 3aueT mpoBOAMTCS B YCTHOH opMe 1Mo OmizetaM, B KOTOPBIX COIEPIKAaTCs BOMPOCH (3a1aHMUs) IO BCEMY
pa3zgeny nucuMIUIMHBEL. OLeHUBaeTcs BIIaJeHHE TEOPETHUYECKUM MaTepHalOM, €r0 CUCTEMHOE OCBOCHHE,
B3aMMOCBSI3b OCHOBHBIX TTOHSTHH JWUCHUIIIINHBI, CIOCOOHOCTD MNPpUMEHATL 3HAHUA W YMCHHUA IIpHU
pellicHHH  MPAKTHYSCKHX  3aJaHui, NPUOOPETEHHE  HABBIKOB  CaMOCTOSITCIBHON  paboThI.
JIJ1s HOATOTOBKY K 3a4€Ty PEKOMEH/IyeTCs IIOBTOPHUTH BECh YUEOHBIM MaTepHall 0 AUCIHUIINHE, a TAKXKe
HCIIOJIb30BaTh OCHOBHYIO M JIOMOJHHUTEIBHYIO JIMTEPATypy, HH(POPMALHUI0 M3 PEKOMECHIOBAHHBIX
WNHurepHeT-pecypcos.

10. TlepeyeHb WH(OPMAUMOHHBLIX TEXHOJIOTHil, MCHOJIbL3yeMbIX NPH OCYIIECTBJEHHH 00pa30BaTEILHOIO
npouecca Mo AMCUHUIIMHE (MOAYJI0), BKJIOYAs NepedyeHb NPOrpaMMHOr0 olecreyeHusi U MH(OPMALHOHHBIX
CIPABOYHBIX cHCTeM (MPH HEOOXOAUMOCTH)

[epedensr MHGOPMAMOHHBIX TEXHOJOTWH, MCIIOIB3YEMbIX IPH OCYIIECTBICHHH 0Opa3oBaTENLHOTO IIpolecca 0
JUCUMIUIMHE (MOJYJII0), BKIIIOYasi IEpPe4YeHb MPOrpaMMHOro olecrieueHHss ¥ WH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM,
npencrasieH B [punoxenun 3 k pabodeit mporpamMmme JUCHUTUINHBL (MOAYJIA).

11. OnucaHue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HeOOXOAMMOWN /IJIsl OCYIIeCTBJeHHs] 00pa30BaTeIbHOIO
npoiecca no AMCUUIIMHE (MOYJII0)

Vuebnast ayautopus Ne 81 (423600, Peciy6nuka Tatapcran, r. EnaOyra, yn. Kasanckas, n. 89) anst npoBeneHus
3aHATUH JIEKIUOHHOTO THIA, 3aHATHH CEMHUHAPCKOrO TUIMA, IPYNIOBBIX U MHAMBUAYAIbHBIX KOHCYJIbTALlUH, TEKYIIEro
KOHTPOJIS ¥ MPOMEKYTOUHOU artectanun. [Inomans 65,5 kB.M. Komiuiekt mebenu (mocagounsix Mect) 40 mr. Komrurekr
MeOesn (MocaloYHBIX MeCT) At nmpenoaasatens | mT. MenoBas qocka HacteHHas 1 mT. MHTepakTuBHas TpuOyHa intel
core i3 1 mt. Mynetumenuitaetii skpan 1 mt. Morutop LG,22d 1 mr. [Ipoekrop EPSON EB-980W 1 mT. Kononku 20w 6
mr. Yeumurens 3000w, mukmep Xenyx1202, muxpodonsl. Iloprpersr 5 mr. Beb-kamepa 1 mt. Brixox B MHTepHET,
BHYTPHUBY30BCKasi KOMIBIOTEPHAsl CETh, JOCTYIl B JJICKTPOHHYIO HH(POPMAIMOHHO-O0Opa3oBaTenbHyl0 cpemy. Habop
y4eOHO-HATIAIHBIX TOCOOMIT: KOMIUIEKT MPEe3eHTAIN B 3JIEKTPOHHOM (popMaTe Mo Mperno1aBaeMoil TUCIHUIUIHHE 3-5 MIT.

Vuebnas ayauropus Ne 86 (423600, Pecriy6nuka Tatapcran, r. EmaGyra, yin. Kasanckas, 1. 89) mis nposeneHus
3aHATUM JIEKIUOHHOTO THIA, 3aHATHA CEMHHApPCKOrO THUIA, IPYINIOBBIX U WHAMBUAYAIBHBIX KOHCYIbTALUMN, TEKYIIETO
KOHTPOJIS M POMEKYTOUHOM aTTectarmu. [Lomanes 94,6 kB.M. KoMrutekt mebenu (ocagodnsix mect) 100 mt. Komrurekt
MeOesn (1ocaoYHbIX MECT) At npenoaasatens | mT. MenoBas qocka HacteHHas 1 mt. MHTepakTuBHas TpuOyHa intel
core i3 1 mr. Monurop LG,22d 1 . [Ipoexrop Panasonic VX400 1 mr. Kononku 20w 6 wt. Yeunurens 3000w, Mukiiep
Xenyx1202, muxpodonsl, [Toptpersr 12 mt. Beb-kamepa. Beixon B MHTEpHET, BHYTPUBY30BCKasi KOMIIBIOTEPHAS! CETb,
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JOCTYIl B OJICKTPOHHYIO HMH(OPMaIMOHHO-00pa3oBaTeibHy0 cpeny. Habop yueOHO-HAamIAAHBIX NMOCOOMH: KOMILJIEKT
NIPE3eHTaIMi B JJIEKTPOHHOM (opMaTe MO NPernoJaBaeMoi JUCHUIUIMHE 3-5 mT.

12. CpeIICTBa aJjanranvm npenojaBanvus JUCHUIIJIMHBI K HOTpeﬁHOCTHM oﬁyqamumxcsl HHBAJIMJI0B U JIUII C
OrpaHUYIYE€HHBIMHU BO3MOKHOCTSIMH 3/10POBbSI

IIpn HeoOxomumocTH B 00pa30BaTEIBHOM MPOLECCE NPUMEHSIOTCS CIEAYIONINE METOAbl M TEXHOJOTHH,
oOneryaromue BOCHPHATHE MHPOPMAIWU OOYJArONIMMHUCS WHBAJIMJAMH U JIMIAMH C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH
3/I0pPOBBSI:

- CO3JlaHME TEKCTOBOM BEpCHM JIIOOOTO HETEKCTOBOIO KOHTEHTa JUI €ro BO3MOXKHOTO NpeoOpa3oBaHUs B
abTepHATHBHBIC (POPMBI, yIOOHBIE AT PA3IHMYHBIX MTOJIB30BATEICH;

- CO3JaHHUC KOHTCHTA, KOTOpLIﬁ MOXHO IMPCACTAaBUTHL B pa3IMYHbIX BUAAX 0e3 NOTEPU JaHHBIX WJIN CTPYKTYPBHI,
npeayCMOTPETL BO3MOXKHOCTH MaCIlITaGI/IpOBaHI/Iﬂ TCKCTAa H H306pa)!(eHHI>i 0e3 MOTEPU KadeCTBa, IMPCAYCMOTPETH
AOCTYIMHOCTD YIIPABJICHUSA KOHTCHTOM C KJIaBUATYPhI;

- CO3/1aHME BO3MOKHOCTEH [T 00yJaroINXCsl BOCIPHHNMATE OIHY U Ty ’k€ HMH(OPMAIUIO U3 PA3HBIX HCTOYHUKOB -
HarpuMep, Tak, YTOOBI JIMIAa C HapyIICHUS MM ClIyXa MOJydald WHPOpMalWIO BU3yaJbHO, C HApyLICHUSIMHU 3pEHUS -
ayJauaabHo;

- TPUMEHEHHE TIPOTPAMMHBIX CpEACTB, OOECIIEUMBAIOIINX BO3MOXKHOCTh OCBOCHHSI HABBIKOB W yMCHHH,
(dbopMupyeMBIX AWCIMIUIMHON, 3a CYET aJbTEPHATUBHBIX CIIOCOOOB, B TOM 4YHCIE BHPTYalbHBIX JIA0OpaTopuil
CHUMYJISILIHOHHBIX TEXHOJIOTHH;

- TpUMEHEHHE [UCTAaHIMOHHBIX O00pa30BaTENbHBIX TEXHOJNOTHH JuIsi Mepenadyn WH(opManuy, OpraHu3aluu
pa3nuuHBIX (OpM MHTEPaKTHBHOW KOHTAaKTHOM pabOThl 0Oydaromierocsi ¢ MpernojaBaTeleM, B TOM 4YHCIE BEOWHApOB,
KOTOpBIE MOTYT OBITH HCIIOJIB30BAHBI JUIA MPOBEJACHUS BHPTYAIBbHBIX JICKIHH C BO3MOXKHOCTBIO B3aMMOAEHCTBUS BCEX
YYaCTHHKOB JAWCTAHIIMOHHOTO OOYUYCHHMS, IPOBEICHHUS CEMUHAPOB, BEICTYIUICHHS C JOKJIAJaMH M 3alUThl BHIIIOJTHEHHBIX
paboT, MPOBECHHUS TPEHUHTOB, OPTaHU3AIMH KOJICKTUBHON paboTHI;

- TMpUMEHEHHWE JWCTAHIIMOHHBIX OO0pa30BaTEIbHBIX TEXHOJOTMHA I OpraHu3amud (GOopM TEKYIIEro H
MIPOMEXYTOYHOTO KOHTPOJIS;

- YBEJIMYCHHE NPOJODKUTENIFHOCTH Claud OOY4YaloIIMMCS WHBAJIMIOM WM JIMIOM C OrPaHHMYCHHBIMH
BO3MOXKHOCTSIMH 3710pOBbsl ()OPM ITPOMEKYTOUHOM aTTECTalMK 110 OTHOILICHHIO K YCTAHOBJICHHOW MPOJODKUTENILHOCTH UX
caavu:

- TIPOIOJDKUTENFHOCTH CHA4YM 3a4€Ta WK dK3aMeHa, IPOBOAMMOTO B MUCBMEHHOU (opme, - He Oonee yem Ha 90
MUHYT;

- IPOJOJDKUTENIFHOCTH TOATOTOBKM OOy4aromerocss K OTBETy Ha 3au€Te WJIM 3K3aMeHe, MPOBOJMMOM B YCTHOI
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBEHOCTH BBICTYILICHHUS 00y4aroLerocs pu 3aluTe KypcoBoi paboThl - He OoJiee 4eM Ha 15 MHUHYT.

[Iporpamma coctaBieHa B cooTBeTcTBuHM ¢ TpeboBaHusMu PI'OC BO u y4eOHBIM IUIAHOM TIO HAIPABJICHUIO

44.03.05 "Ilemarorudyeckoe obpazoBaHue (C ABYyMs MPOGWIAMH MOArOTOBKK)" M MpOdUI0 MOArOTOBKM "MartemaTtuka u
¢dusuka".
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1. CooTBeTcTBHE KOMMETEHIMI IVIAHUPYEMBIM Pe3yJIbTaTaM 00y4eHHsI M0 TUCHUTIJINHE (MOTYII0)

MOCTaBJICHHBIX 3aJ1a4

YHUCJIOBBIX CUCTEM

Kon m HammenoBanme | UHaukaTopel fAocTH:KeHHs1 KommneTeHHuu | OneHo4vHbIe cpeacTBa TeKyILero

KOMIEeTeHINH AJISL AAHHOM AMCIHILTHHBI KOHTPOJISA NPOMEXKYTOYHOM
aTTecTaluu

I[IK-1  Cnocoben 3HaTh CTPYKTYPY MaTeMaTHUeCKOro 3HaHUsA U | Tekyliuii KOHTPOJIb:

MOHNMATh 00IIy!0 | B3aUMOCBSI3H ~ MEXAYy  MaTeMaTHYECKHMH | YCTHBIH OMPOC IO TeMaM

CTPYKTYpY JUCLUIUIMHAMY; MaTeMaTudeckue MeTonsl it | Tema 1. CucteMa HaTypanbHBIX YHCET

MaTeMaTHIECKOTO peLICHUsT TOCTaBJICHHBIX 3a7ad n3 oOmactu | Tema 2. CucteMa IENbIX YHcen

3HAaHUA W B3aUMOCBS3M | YHCIIOBBIX CHCTEM Tema 3. Cucrema parioHaIbHBIX YHCEI

MEXIY Tema 4. Cucrema IeiiCTBUTENBHBIX YUCET

MaTeMaTHYECKUMHU YMerb  moHMMaTh  oOmyro  cTpykTypy | Tema 5. AnreGpa KOMIUIEKCHBIX YHCEI

JUCHUIUIMHAMY; MaTeMaTUYecKoro 3HaHMs M B3auMOCBs3U | Tema 6. JluHeliHble anreOpsl

MPUMEHSTh MEXAYy MaTeMaTH4eCKUMH JMCIMIUIMHAMUY;

MaTeMaTHYeCKue NPUMEHSATh MareMatuueckue Metonsl npu | [IuceMenHast paboTa no teme:

METOJbl MNpPU pEHICHWU | PEIIeHWH  IOCTaBIeHHBIX  u3  obOnactu | Tema 6. JluneiiHbie anreops

IIpomexyTouHas aTrecTanms:

Bnanets cmocoOHOCTBIO HOHMMATh OOIIyIO | 3auem
CTPYKTYpPY MaTeMaTHYeCKOTO 3HaHWA U
B3aUMOCBSI3H ~ MEXAy  MaTeMaTHYeCKHUMHU
JUCLUIUIMHAMY; TIPUMEHSATh MaTeMaTHYECKHe
METOJBl TPH PEUICHHH IIOCTaBICHHBIX U3
00J1aCTH YUCIOBBIX CHCTEM

2. Kpurtepun ouennBanus ¢c(popMHPOBAHHOCTH KOMIIeTEHIMIA

Komner 3aurteHo He 3auTeHo

eHUHs Boicoxnii  ypoBenn | Cpennmii ypoBedb | Huskmuii ypoBeHb | Huxe MOpPOroBoro
(OTIUYHO) (xopomo) (Y10BJ1€TBOPUTEJIBLHO) YPOBHS
(86-100 6a.1;10B) (71-85 6annoB) (56-70 6an10B) (Hey10BJIETBOPUTEIb

HO)
(0-55 GasioB)

IIK-1 3Haer CTPYKTYpPY | 3HAET CTPYKTYpy 3HaeT CTPYKTypy He 3Haer cTpykTypy
MaTeMaTHIecKOro MaTeMaTHYECKOTO 3HAHUSA | MAaTeMaTHYecKOro 3HaHUS | MaTeMaTHYECKOTO
3HAHMSA U | M B3aMMOCBSI3U MEXIY 1 B3aHMOCBSI3U MEXIY 3HAHMS U B3aUMOCBSI3H
B3aUMOCBSI3H MEXIY | OCHOBHBIMH OTAETbHBIMHU MEXIy
MaTeMaTHIeCKUMHU MaTeMaTHIeCKHUMHU MaTeMaTH4eCKHUMHU MaTeMaTHIeCKIMHU
JTUCHUTUINHAMY; JUCIUIUTMHAMY, JUCHIUIUIMHAME; OCHOBHBIE | TUCHUIUIMHAMY;
MaTeMaTHIeCKue MaTeMaTHYECKHe METOJBl | MaTeMaTHYECKHE METOABl | MaTeMaTHYECKHe

METOAbI IJIs1 peHleHI/ISI
IIOCTABJICHHBIX 3aJa4
13 00J1aCTH YHCIOBBIX
CHUCTEM

JUIA pELIeHUs
IIOCTaBJICHHBIX 3aJ1a4 U3
00J1aCTH YUCIIOBBIX
cucreMm. [lonyckaer
HE3HAYHTENbHbIE OIINOKH
IIPU OTBETE Ha BOIIPOC MIIN
peLIeHNH IOCTaBIEHHOM
3aja4u

JUTA PEUIeHUs
IIOCTaBJICHHBIX 3aJ1a4 U3
00J1aCTH YUCIIOBBIX
cucreMm. [lonyckaer
TUINYHBIE OIINOKU TIPH
OTBETE Ha BOIIPOC WITN
pELIeHNH OCTaBIEHHOMN
3a7a4u

METOAbI OJId peHleHI/IH
IIOCTABJICHHBIX 3a1a4
13 00JIACTH YUCIOBBIX
CHUCTEM

Ymeer TOHUMATh
o0IIyI0  CTPYKTYpY
MAaTEMATHYCCKOT' O
3HAHUA )5
B3aNMOCBA3N MCEKIY
MAaTEMAaTHYCCKUMH
JUCHHIINIMHAMU,
MIPUMEHATH
MaTeMaTHYeCKUe
METO/IBI npu
peLieHuu
MOCTaBJICHHBIX u3
obJlacTH  YHCIIOBBIX
CHCTEM

YMeeT NoHHUMAaTh 00IIYI0
CIPYKTYpY
MaTeMaTUYeCKOro 3HAHHs
Y B3aUMOCBSI3U MEXIY
OCHOBHBIMH
MaTeMaTH4eCKHUMHU
JUCHUIIMHAMY;
MPUMEHSTH
MaTeMaTHYeCKHEe METOIbI
IIPY peLIeHUH
MOCTaBJIEHHBIX U3 001acTn
YHCJIOBBIX CHCTEM.
JHomyckaer
HE3HAYMTENbHbIE OLINOKH
TP OTBETE Ha BOIPOC HIIH

YMeeT noHMMaTh 0010
CTPYKTYPY
MaTeMaTHYeCKOro 3HAHHS
Y B3aUMOCBSI3U MEXIY
OT/EIbHBIMU
MaTeMaTH4YeCKHUMHU
JICHUIIIMHAMUY;
MPUMEHSTh OCHOBHbIE
MaTeMaTHYeCKHe METObI
TIPU peLIeHUH
MOCTaBJIEHHBIX U3 001acTn
YHCIIOBBIX CUCTEM.
Jlonyckaer THIMYHbIE
OIIMOKH NPU OTBETE Ha
BOTIPOC WJTH PEIICHIH

He ymeeT nonnmathb
00I11y10 CTPYKTYPY
MaTeMaTHIECKOTO
3HAHUSI U B3aHMOCBSI3H
MEK Ty
MaTeMaTHIECKUMHU
JIMCIATUTHHAMH;
MPUMEHSITh
MaTeMaTHYeCKUe
METOIbI IPH PEILICHUH
MOCTAaBJICHHBIX M3
00JIaCTH YUCITIOBBIX
CHCTEM




PELICHUH NOCTABIEHHON
3a7a4n

IIOCTaBJICHHOU 3aJa4yun

pEIICHIH OCTABICHHOH
3a1a49d

IIOCTaBJICHHOU 3aga4n

Bnageer Biageer crtocoOHOCTEIO Bmaneer ciocoOHOCTEIO He Bimaneet
CIIOCOOHOCTBIO MOHUMATD OOIIYIO MMOHUMATD OOIIYIO CIIOCOOHOCTBIO
IIOHMMATh CTPYKTYPY CTPYKTYPY MTOHUMATH OOMIYIO
CTPYKTYPY MaTEMAaTHYECKOr0 3HAHUS MaTEeMaTHYECKOTO 3HAHUS | CTPYKTYpPY
MaTEMaTHYECKOTO 1 B3aIMOCBSI3U MEXKIY 1 B3aMMOCBSI3U MEXKIY MaTEMaTHYECKOTO
3HAHMS OCHOBHBIMU OTIEIbHBIMHU 3HAHMS U B3aMMOCBSI3H
B3aMMOCBSI3H  MEXJY | MAaTEMaTHYCCKUMHU MaTeMaTH4YECKUMU MEXTY
MaTeMaTHYECKUMHU JIHACLMILUIMHAMUY, IHACLMIUIMHAMUY; MaTeMaTHYECKUMU
JUCHUAIINHAMY, MPUMEHSTh MPUMEHSTh OCHOBHEIC IHACLMILIMHAMY;
MIPUMCHSTh MaTeMaTHYECKUE METObI MaTeMaTHYECKUE METObI MIPUMCHSTh
MaTeMaTH4YeCcKue MIPU PEIICHUN MIPU PEIICHUN MaTeMaTH4YECKUe
METO/bI MOCTABJICHHBIX U3 O0JIACTH | MOCTABJICHHBIX U3 OOJACTH | METOIBI MPH PCIICHUU

pelLeHnu YUCIIOBBIX CHCTEM. YUCIIOBBIX CHCTEM. [TOCTABIIEHHBIX U3
ITOCTABJIEHHBIX Jonyckaer Jlonyckaet TUIHYHbIC 00JIaCTH YHCIIOBBIX
obnactu HE3HAYNTEIBHBIC OMMOKN | OIIMOKH IPH OTBETE HA CHCTEM

CHCTEM MPU OTBETE HA BOMPOC WIIK | BOMPOC WM PEIICHUU

3. Pacnipenesienne oneHOK 3a GOPMBI TEKYIEr0 KOHTPOJISI M IPOMEKYTOYHYIO ATTeCTALNIO

6 cemectp:
Texylmuii KOHTPOJIb!

Vet onpoc. Tema 1. Cuctema HaTypaibHbIX uuces. Tema 2. CucreMma nensix yuces. Tema 3. Cuctema paunoHaJlIbHBIX
grcen. Tema 4. Cucrema neHCTBUTENBHBIX gucel. Tema 5. AnreOpa KOMIUIEKCHBIX drcen. Tema 6. JInHeiHbie anreOpsl.
MakcumanbHOe KonmdecTBo 6amios o bPC - 20.

[Mucemennas padota. Tema 6. JlnHeiiHBIC anTeOpHI.

MakcumansHoe konundectso 0amos no BPC - 30.

Htoro 30+20=50 6amios

IIpoMeskyTouHasi aTTecTanus: 3a4eT — 50 6asoB.

[MpomexyTouHasi aTTecTalys IPOBOAMTCS IOCJIE 3aBEepUICHHMS W3Yy4YeHHs JAUCIMIUIMHBI WM €€ 4YacTd B (opMe,
ompejesieMoll y4eOHbIM IUIAaHOM 00pa3oBaTeNbHOM MPOTpaMMbI C 1IEJIBI0 OLEHHUTh paboTy O0O0ydarolerocs, CTelneHb
YCBOEHHS TEOPETHUECKUX 3HAHWH, YPOBEHb COPMUPOBAHHOCTH KOMITETEHINH.

[IpenoxaBarenp, MpUHUMAIOMMK 3a4eT o0ecreunBaeT CilydyalHOE pachpesieieHHne BapHaHTOB 3a4EeTHBIX 3aJlaHUH MEXIy
oOyJalomuMucss C TOMOIIbI0 OWJICTOB W/WIM C IIPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTMH; BIIpaBe 3a1aBaTh
o0ydaromemMycs JOMOJTHNUTEIbHBIE BOIPOCH! M AaBaTh IOTOIHUTEIbHBIC 3a/IlaHNs TIOMUMO TeX, KOTOpbIe yKa3aHbI B OHJIETe.
3ager npoBoauTes 1o OmieraM. B kajkgom Oumiiere ABa OIEHOYHBIX CPEJCTBA: YCTHBIM MIIM MUCEMEHHBIN OTBET HA BOIIPOC
1 pelIeHue 3a/1auH.

VCTHBIN Uau MUCbMEHHBIN 0TBET — 20 GasuIoB.
Pemenue 3agaun — 30 0amios.
Hroro 20+30=50 6amios.

OO0mee KoJIMUECTBO OAJUIOB 1O TUCIUILIMHE 33 TEKYIIUI KOHTPOJIb U IIPOMEKYTOUHYI0 arrectanuto: 50+50=100 6amos.

CooTBeTcTBHE 0AJIJIOB M OLIEHOK:
Jns 3auera:

56-100 — 3aureHo

0-55 — He 3auTeHO



4. OueHoYHbIe CPeCTBA, MOPSAAOK HX NPHMEHEHUs M KPUTePHH OLleHUBAHUS

4.1. OueHo4HbIe CPeJCTBA TeKYLIero KOHTPOJIs

4.1.1. Yeruplii onpoc. Tema 1. Cucrema HaTypaiabHbIX ynces. Tema 2. Cucrema neabix yucend. Tema 3. Cucrema
panuoHaabHbIX ynces. Tema 4. Cucrema nelicTBUTeNbHBIX Yncesd. Tema 5. Anredpa kommiekcHbIX yuces. Tema 6.
JluHeiiHble ajredpsbl.

4.1.1.1. Ilopsinok npoBeaeHust

VYCTHBIN ONpoc NMPOBOJMTCS HA TNPAKTUUECKMX 3aHATHsAX. OOywaromiuecs: BBICTYNAIOT C JOKJIAAaMH, COOOIIEHHUSIMHU,
JIOIIOJIHEHUSIMH, YYacTBYIOT B AMCKYCCHM, OTBEYAIOT Ha BONpPOCHI mNpernopaBarens. OLEHHWBAeTCS ypOBEHb JOMAIIHEH
MOJTOTOBKA IO TEME, CIIOCOOHOCTh CHCTEMHO M JIOTMYHO H3JaraTh MaTepHal, aHaJIM3UpOBaTh, (OPMYIHPOBATH
COOCTBEHHYIO MO3UIIHIO, OTBEYATh HA JIONOJIHUTEIbHBIE BOIPOCHL.

4.1.1.2 Kputepun oneHMBaHUS

17-20 6a1J10B CTABUTCHA, €CJIH 00yUaAIOLIUIACS:

B oTBeTe KauecTBEHHO pacKphLI cojaepikaHue TeMbl. OTBET XOpOIIO CTPYKTypHUpoBaH. [IpekpacHO OCBOSH MOHATHIHBIN
anmapart. [IpoeMOHCTpUpOBaH BEICOKHH YpOBCHb MOHMMAaHHA MaTepuana. [IpeBocxogHoe yMeHne GOpMYyIHpOBaTh CBOU
MBICTIH, O0CYKIaTh TUCKYCCHOHHBIE ITOJIOKEHIS.

14-16 6a1J10B CTABUTCH, €CJIH 00yJaAIOIIUIACS:

OcCHOBHBIE BOIPOCHI TeMBI packpbul. CTpYKTypa OTBETA B IEJIOM aJIeKBaTHA TeMe. XOpOIO0 OCBOSH MOHITUHHBIN amnmnapar.
[IponemMOHCTPUPOBAaH XOPOIIMI ypOBEHb NMOHUMaHHS Marepuana. Xopollee yMeHHe (OpPMYJIHPOBaTh CBOM MBICIH,
00CY)KIaTh TUCKYCCUOHHBIC MOJOKCHUS.

11-13 6anj10B cTaBUTCS, €CJIH 00yYaIOIIHIiCH:

Temy gactuuHo packpsil. OTBeT ciaabo CTpyKTypuUpoBaH. IIOHATHHHBIA ammapaT OCBOGH dYacTW4yHO. IloHMMaHue
OTJIENFHBIX MTOJIOKEHUH M3 MaTephala 1o TeMe. Y IOBIECTBOPUTEIbHOE YMEHHE (DOPMYIHUPOBATE CBOW MBICIH, 00CYXIATh
JVICKYCCHOHHBIC TTOJIOKEHHUS.

0--10 6a/1JI0B CTABUTCS, €CJIH 00yUAIONIHIiCS:

Temy He packpbul. [ToHATHHHBIN ammapaT OCBOSH HEYJOBIETBOpUTENbHO. [loHMMaHHe MaTepHania (parMeHTapHOE WIIH
oTcyrcTByeT. HeymeHune GpopMynupoBaTh CBOM MBICIH, OOCYKIATh JTUCKYCCHOHHBIE TTOJIOKCHUS.

4.1.1.3. ConepsxaHne OLlEHOYHOI'0 CPeACTBA

Tema 1. Cucrema HaTypaidbHBIX uHcel. AKcHomMaTudeckue Teopun. DOpMyIHPOBKa, HEMPOTHUBOPEUUBOCTD,
HE3aBUCHMOCTb, IIOJHOTAa, KAaTETOPUYHOCTh. AKCHOMATHYecKass TeOpHs HaTypaubHBIX uncel. Akcuomsl [leaHo u
mpocTeimue ciuencTBUs U3 HuUX. CBoWCTBa ClOXKeHHS W yMHOXxeHus. Ilomykonbelio HaTypanbHbBIX yuced. OTHomIeHHE
nopsiaka. Kateropu4HocTh akCHOMaTHUECKOW TEOPHM HATYPalbHBIX 4Hced. BerunTanue W AeleHHE HATypalIbHBIX YHCEL.
IMonsTve o ¢dopmanbHONH TeopuHM HaTypaidbHbIX uYnceld. [IpoOiaeMbl HENPOTHBOPEUYMBOCTH apU(PMETHKH HaTypalbHbBIX
yucen. [IpuHIMDBI pacmmpeHus aredpandeckoi CHCTEMBI U aJITeOpHl.
Tema 2. Cucrtema LebIX YUCET
Axcromarnueckasi TeopHs IEJbIX ducel. [IpencTaBUMOCTh LENOro Yuciia B BUJIE PA3HOCTH IBYX HATYpaJbHBIX YHCEI.
VYTOpsAA0UeHHOCTh KOJIbIa HENbIX 4nces. Mopenb aKCMOMaTHYeCKOW TEOpHM HeNbIX 4dncell. HempoTHBOpeuMBOCTH U
KaTerOPUYHOCTh aKCHOMAaTHUECKOM TEOPUH LEIIBIX YHCEIL.
Tema 3. Cuctema pariioHaJIbHBIX YHCENT
AKcruoMaTHUeCcKasi TEOpHs palMOHAIBHBIX YHcel. [IpecTaBUMOCTh PallMOHATIBHOTO YHCIa B BUJE YAaCTHOTO JBYX IIEJIBIX
ypcel. YIOPSAAOYEHHOCTh IMOJS PALMOHANBHBIX dYHceld. Mojaenb akCHOMAaTHYeCKONH TEOPHM PpaIlHOHAIBHBIX YHCEl.
HenpoTrBope4nBOCTh U KAaTETOPHYHOCTh aKCHOMATHYECKOM TEOPUH PAIlMOHAIBHBIX YHCETI.
Tema 4. Cuctema AeHCTBUTEIBHBIX YHCEI
[MocnenoBarensHOCTH B JIMHEHHO YIOPSAAOYCHHBIX NOMAX. PyHAaMEHTaNbHOCTh, CXOJMMOCTb, OTIPAaHWYEHHOCTH,
SKBUBAJICHTHOCTBH ITOCJIEJOBATEIbHOCTEH M UX CBOMCTBA.
Axcromarnueckass TEOpHsl JEHCTBUTENBHBIX 4Mcen. [locTpoeHue moist JecTBUTENBHBIX unced. [IpeacraBumocTb
JICUCTBUTENILHOTO 4YHCJIAa B BHAE Ipeleia I0CIe0BaTeIbHOCTH paluoHaNbHEIX 4ncen. CyllecTBOBaHWE KOPHS W3
TIOJIO)KUTEIBHOTO YHCIIa B TOJIE JEHCTBUTENBbHBIX uuceld. [IpeacTtaBUMOCTh JNEHCTBUTENIBHOTO YHCIa CHCTEMAaTHUECKOM
apoObro. HenpepelBHOCTh 1O AEHCTBUTENBHBIX uncen. KareropmdHocTs. Mojenb aKCHOMAaTHUECKOW TeopHuu
JNeHCTBUTEIHHBIX YHCEI.
Tema 5. Anre6pa KOMITJIEKCHBIX YHCEI
AKcHOMaTHUYECKasi TEOpHsl KOMIUIEKCHBIX ducell. lIpeacTaBUMOCTh KOMIUIEKCHOTO YHCIa B aireOpamdeckoil gopme.
YHOps109eHHOCTh aJITUTHBHON TPYIIBI KOJBIAa KOMITJIEKCHBIX YHCENT U HEBO3MOXKHOCTh JIMHEHHOTO YHOPSJOYCHHUS OIS
KOMIUTEKCHBIX grcel. Kateropuanocts. Moiesib akCHOMaTHYECKOH TEOPHUH KOMIUIEKCHBIX YHCETI.
Tewma 6. JIuneitasie anredps
JluneiiHple anreOpbsl KOHEYHOTO paHra Haja rmojeM. ANreOpsl ¢ JeneHueM. | MuepKoMIUIeKCHbIe cucTeMbl. OTcyTCTBHE
TMIIEPKOMIUIEKCHBIX CHCTEM paHra Tpu. Tello KBaTEpHHOHOB - JIMHEIHas anreOpa c JeleHuWeM paHra 4 Haja IoJeM
JeHCcTBUTENBHBIX yrcell. Teopema Opodenuyca.



4.1.2. IlucbMennas padora. Tema 6. JInHeliHbIe aaredpbI

4.1.2.1. Tlopsiaok npoBeaeHus.

[MucemenHass paboTa TPOBOIUTCA B HYackl aygUTOpHOW paboTel. OOydarommuecss MOIYyYaloT 3aaHUS UL MPOBEPKH
YCBOCHUS POWICHHOTO MaTepHraia. PaboTa BBIMOJHSAETCS B MUCBMEHHOM BHE U caaTes mpenoaaBaTesio. OIeHUBaIOTCS
BJIAJICHUE MAaTepHalIOM MO TeMe paboThl, AHAIUTHYCCKHE CIOCOOHOCTH, BIAJCHHE METOAAaMH, yYMEHHS U HAaBBIKH,
HEOOXOAUMBbIE ISl BBITIOJIHCHUS 33 JaHU .

4.1.2.2 KpuTepuu oneHUBaHUSI

26-30 6a1J10B CTABUTCS, €CJIH 00yIAIOIIHIICS:

[IpaBUBHO BBIMOJHWI BCE 3aaaHus. [IpOIEMOHCTPHpPOBAN BBICOKMI ypPOBEHb BIAJCHUS MarepuaioM. [IposBieHBI
MIPEBOCXOTHBIC CIIOCOOHOCTU MPUMCHSITh 3HAHWS U YMCHHUS K BBIMOJIHCHUIO KOHKPETHBIX 3aTaHHH.

21-25 6a.1J10B CTABUTCS, €CJIH 00yYaAIOIIHIACS:

[IpaBWIbHO BBITOJHUI OOJBIIYI0 YacTh 3amaHuil. [IpUCYTCTBYIOT HE3HAYUTENbHbIC OIMMOKU. I[IpoaeMOHCTpHUpOBaH
XOpOIIWH YpPOBEHb BIAACHUS MarepuajoM. I[IposBICHBI CpemHWEe CIIOCOOHOCTH NPUMEHATh 3HAHUS W YMEHHS K
BEITTOTHEHUIO KOHKPETHBIX 3a/IaHHH.

17-20 6anj10B CTABUTCHA, €CJIH 00yJaAIOIIUIACS:

3amaHuss BBIIONHII OojJiee dYeM  HamoJOBHHY. [IpHCYTCTBYIOT cephé3HBle OmMOKH. [IpoaeMOHCTpHpOBaH
yHOBHCTBOpHTeHBHLIﬁ YPOBCHb BJIAJICHUA MaTC€pHUaIOM. HpOHBHeHLI HU3KHUEC CHOCO6HOCTI/I NPUMEHATHL 3HAHUA U YMCHUA K
BBITIOJTHCHUIO KOHKPECTHBIX 33]13HI/II>1.

0--16 6aJJIOB CTABUTCS, €CJIH 00yJYarOIIuiics:

3amaHus BBIIOJIHWI MEHEE YeM HaloJIOBHHY. IIpoJeMOHCTpHpOBaH HEYAOBICTBOPUTEIBHBIN YPOBEHb BIAJCHUA
MaTcpurajioM. HpOHBHeHbI HEO0CTAaTOYHbIC CHOCO6HOCTI/I NMPUMCHATb 3HAHWUA W YMCHHSA K BBIIIOJTHCHUIO KOHKPCTHBIX
3aaHAN.

4.1.2.3. Conep:xaHue OLEHOYHOT0 CPEeACTBA

Bapuanr 1.

1. SIByiseTcs ik KOJBIIOM (TIOJIEM) CHCTEMaA <Q,@,®> ¢ omeparsiMa ®b=a+b, a®b=2ab, a,beQ?
M _ 2 + 2 \,2 <
2. Ha MHOXecTBe =X | Xe Q 3a]aHO OTHOIICHHE [ : X py S XS y . Jloka3atp, 9T0 [ — OTHOIICHHE
JIMHEWHOTO HECTPOTOr'o MOPSIKA, MOHOTOHHOE OTHOCHTEIBHO YMHOKEHHUS.
n .
3. Jloka3aTh, YTO IS JIFOOBIX HATYPAIbHBIX N umeer mecto 7" +3n-1)9 .

4. Jlokaxwure, uto oToOpaxkenune f  sBisercs wuzomMopduzMoOM <R,+,'> Ha <R,*,°>, €clin f(x)=3x—1,

a*b=a+b+1, aobzé(ab+a+b—2).

Bapmuanr 2.
1. Ha muoxectBe (Q 3aJaHa OuMHapHas onepanus: a*b=a+kb, a,be Q. rae k — duxcuposannoe uucio. Ipu

xakux K omepamms *: a) accommatisHa? 6) KOMMYTAaTHBHA? B) HMEET HEHTPATLHBII S7IeMEHT?

2. Ha mmoxecrse M = {3X | Xel 3aJlaHO0 OMHApHOE OTHOIIEHHe P! 3 p3y C:’(X—Y)?’ Hokaszats, 4ro

SABIACTCA OTHOIICHUEM OKBUBAJICHTHOCTH, MOHOTOHHBIM OTHOCHUTECJIHBHO YMHOXCHUSA, U TOCTPOUTH (baKTOp MHO>XECTBO

M/p.
3. Iamo: A, 4 :Ban _Zan_1, a, = 2, a, =3. Jlokasats, uto &, = 2" +1,

4. Jlokaxwure, uto oToOpaxenue T sBisercs wuzomophuzMoM <R,+,'> Ha <R,*,°>, €clin f(x)=2x +1,

a*b=a+b-1, aobzé(ab—a—b+3).

4.2. OueHOYHBIE CPEICTBA MPOMEKYTOYHOM aTTeCTALINN

[To aucumruMHe NMpeaycMOTpPEH 3adeT. 3adeT MPOXOAMT 1o Owieram. B kaxoMm OmieTe OJMH TEOPETHYECKUH BONPOC H
0JlHa 33/1a4a. 3a4eT IPOBOJUTCS B YCTHOM, MMCbMEHHON MM KOMITBIOTEPHOH (opMe. OieHnBaeTCsl BIaJJeHUEe MaTepHalIoM,
€ro CHCTEMHOE OCBOCHHE, CIIOCOOHOCTh NPUMEHSTH HY)KHBIC 3HAaHWS, HABBIKM M yYMEHHS IIPH aHAJIHM3€ INPOOJIEMHBIX
CUTyallVi U pellleHNH NPaKTUYEeCKUX 3aJaHHM.

4.2.1. YcTHBI# WM MUCBMEHHBIH 0TBET HAa BONPOC
4.2.1.1. ITopsaaok npoBeaeHUsI.



Y CTHBIN NI THCEMEHHBIH OTBET Ha BOIPOC HAIpaBJIeH Ha MPOBEPKY 3HAHNI OCHOBHBIX Pa3AeiioB TUCIIHIUIHHEI

17-20 6anj10B CTABUTCHA, €CJIH 00yUAIOIIUIACS:

B oTBeTe KauecTBEHHO pacKphLI cojaepikaHue TeMbl. OTBET XOpOIIO CTPYKTypHUpoBaH. [IpekpacHO OCBOSH MOHATHIHBIN
anmapart. [IpoeMOHCTpUpPOBaH BEICOKHH YpOBCHb MOHMMaHH MaTepuana. [IpeBocxomgHoe yMeHne GOpMyIHpOBaTh CBOU
MBICTIH, OOCYXIaTh TUCKYCCHOHHBIE ITOJIOKEHHIS.

14-16 6aJ10B CTABUTCHA, €CJIH 00yUaAIOIIUIACS:

OcHOBHBIE BONPOCHI TeMBI packpbul. CTpyKTypa OTBETA B L[EJIOM aJieKBaTHA TeMe. XOpOIIO OCBOEH MOHITHIMHBIN anmapar.
[IpogeMOHCTPUPOBaH XOPOIIW YpOBCHb IOHMMAHHs MaTepuayia. Xopollee yMeHHe (HOpMYyIHpPOBATH CBOHM MBICIH,
00CYKIaTh TUCKYCCUOHHBIC MOJIOXKCHUS.

11-13 6a/1;10B CTABHUTCS, €CJIU 00yUAIOIIHTiCS:

Temy uactmyHo packpbul. OTBeT cnabo CTpyKTypupoBaH. I[IOHATHMHHBIN ammapaT OCBOEH YacTU4HO. I[loHMMaHme
OTJICNILHBIX MOJIOKCHHUI M3 MaTepualia Imo TeMe. Y IOBICTBOPUTEIBHOC YMEHUE (DOPMYTUPOBATH CBOU MBICITH, 00CYXKIaTh
JVICKYCCHOHHBIC TTOJIOKEHS.

0--10 6a/1J10B cTABUTCS, €CJIH 00y4YaKOUIHiiCs:

Temy He packpbul. [IoHATHIHBIN ammapaT OCBOEH HEYJOBIETBOpUTENbHO. [loHMMaHHe MaTepHana (parMeHTapHOE WM
oTcyrcTByeT. Heymenune GpopMynnpoBaTh CBOM MBICIH, OOCYKIATh JTUCKYCCHOHHBIE TTOJIOKEHUS .

4.2.1.3. OueHo4HbIe cpecTBA.

Bomnpocs! 1151 yCTHOr0 HJIM MACHMEHHOT0 0TBETa

AKCHOMaTHYECKHE TEOPUH.

Axcuomsl [Teano.

CroxeHne HaTypalbHBIX YHCe]I.

YMHOKeHHE HaTypaJbHBIX YHCET.

OTHolIIEHUE TTOPsIIKA HA MHOKECTBE HATYpaTbHBIX YHCET.

HezaBucumocts akcuom IleaHo.

Kareropn4HOCTh aKCHOMaTHYECKON TEOPHUH HATYpaIIbHBIX YHCET.

YnopsmodeHHbIEe TPYIIITHL U KOJIBIIA.

. ®opMyIHpPOBKA aKCHOMATHIECKOW TEOPHH IISITBIX YHCEI.

10. CoiicTBa LENBIX YACET.

11. KaTeropnaHOCTh aKCHOMAaTHIECKON TEOPUH LETBIX YHCEL.

12. HenmpOTHBOPEUMBOCTh AKCHOMATHICCKOM TEOPUH LIENIBIX YUCEIL.

13. ®opmynupoBKa aKCHOMaTHYECKOH TEOPUH PALOHAIBHBIX YHCEIL.

14. CpoiicTBa paloOHaNIbHBIX YHCEII.

15. KaTeropn4HOCTh aKCHOMATUYECKOHN TEOPUN PAIMOHAIBLHBIX YHCET.

16. HempoTHBOPEUHNBOCTh AKCHOMATHIECKON TEOPUH PAIIMOHATIBHBIX YHCEIL.

17.TlocnenoBaTeIbHOCTH AJIEMEHTOB JINHEHHO YIOPSAA0OYSHHOTO MOJIS.

18. CpoiicTBa mOCIIEJOBATEIILHOCTEH AIEMEHTOB JIMHEHHO YIOPSIOYCHHOTO TTOJIS.

19. CpoiicTBa mOCIEJ0BATEIIFHOCTEH apXUMETOBCKH JTHHEHHO YIIOPSIOYSHHOTO TIOJIS.

20. ®opmMynHpOBKa aKCHOMATHYECKOW TEOPHUHU TEHCTBUTEIEHBIX YUCEIT.

21. CBoiicTBa IENCTBUTENBHBIX YUCEIL.

22. Kareropn4HOCTh aKCHOMATHYECKON TEOPUH ISHCTBUTEIFHBIX YUCEIT.

23. HempoTHBOPEYHBOCTh aKCHOMATHUYECKON TEOPUH IEHCTBUTEIEHBIX YUCEIL.

24. ®opMynHMpOBKa aKCHOMATHYECKOIl TEOPUH KOMILIEKCHBIX YHCEI.

25. CBoiicTBa KOMIUICKCHBIX YHCEIL.

26. Kareropu4HoCTh aKCHOMATHYECKON TEOPUU KOMIUICKCHBIX YHCEIL.

27. HenpoTHBOPEYHBOCTh AKCHOMATHUYCCKOW TEOPUH KOMILJICKCHBIX YHCEIL.

28. Teyo KBAaTEPHUOHOB.

©COoNoA~LNE

4.2.2. Pemienue 3amau

4.2.2.1. Ilopsaaok npoBeaeHuUsl.

[Mpennaratorcst 3agadu Ha NPOBEPKY YMEHHH NPOBOAUTH NPAKTHYECKHUE pPacyUeThl, AHAIM3UPOBATH IOJyYEHHBIC
Pe3yNbTaThl; IPaBUIBHO (POPMHUPOBATH BBHIBOABI U 3aKIIOUEHHS.

4.2.2.2. Kputepun oneHnBaHus.

26-30 6aJ1J10B CTAaBUTCS, €CJIM 00YYAIOIIMMCSI:

3ajaHue BBIIIOJIHEHO TTOJIHOCTHIO U MIPAaBUIIBHO.

21-25 6ajj10B cTAaBUTCS, €CJAH 00yYAIIUMCS

3ajaHue BBINOJHEHO TMOJHOCTHIO, HO HET JOCTAaTOYHOro OO0OCHOBaHUs. WM Tpu BEpHOM pEIICHHH JOIyIeHa
BBIYHCITUTENbHAS OMNOKA WIH HEAOYET, He BIHSIONINN Ha MPaBUIIBHYIO MOCIEIOBATEILHOCTD PACCYXKICHU.

21-25 6ajj10B cTAaBUTCS, €CJAH 00yYAIIUMCS

3aaHue BHIIIOJIHEHO YaCTUYHO WM C (DAKTHYECKUMH U BBIYUCIUTEIILHBIMH OIINOKAMHU.

0-16 6ans10B cTAaBUTCS, €CJIM 00YIAIOIIUMCS S

3ajaHue He BHINTOJIHEHO WIIM BHIITOJIHEHO C OOJIBIINM KOJMYECTBOM (haKTUUECKMX M BBIYUCIUTEIbHBIX OLIIHOOK.

4.2.2.3. OneHo4HbIE CPeCTBA.
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10.
11.

12.

13.
14,

15.

16.

17.

18.

19.

20.

21.

Omnpenenum, garo 2=1+1, 3=2+1, ..., 9=8+1. Jlokaxwure, uro 2+3=5. 2*3=6.
Hoxkasats 3akoH Apxumena: Va,b e N3dce Nbc>a.

Jokasats, uto a+1 HETIOCPEACTBEHHO CIIEAYET 3a d Ha MHOMECTBE HATypaJIbHBIX YHCEIL
Jloka3ars, 9TO 2 HE IeIUT 1 Ha MHOXKECTBE N .

Jlokasatsk, uTO < N, Z> — HECTPOT0, YACTUUHO YNOPSAA0UYEHHAs OIyTpyIIa.

JloKa3aTh, 4TO JUIs 1F060ro HaTypanbHoro uncia [l umeer mecro 1-4+2-7+3-10+...+n -(3n +1) = n(n + 1)2 .
n 1 1 1 n

Jloka3ats, 4TO /IS TF0OOT0 HaTYpalIbHOTO YUCIA =~ UMEET MECTO ——

4 47 Bn=2)@n+l) 3n+l

JlokazaThb, 4TO OTHOIICHHE a=Db < (a—b)§5 SIBISICTCS. OTHOIICHHE SKBUBANEHTHOCTH B Z . OIHCAaTh KIACCHI

OKBHBAJICHTHOCTH.

2 2
SIBnseTcs 1 OMHApHOE OTHOLIEHUE P = {(X, ij, yeZ, x' =y } OTHOILIEHHEM YKBUBAJICHTHOCTHU?

SBnsercs nu GMHApHOE OTHOLIEHHE P = {(X, y)x, ye Z, Xy > 0} OTHOIIICHHEM 3KBHBAJICHTHOCTH?

SlBnsieTcst M GUHAPHOE OTHOIIEHHE P = {(X, y)‘x, yeZ, X’ +4x=y*+ 4y} a) oTHoweHHeM nopsaka? 6)
OTHOIIEHHEM 3KBUBAJICHTHOCTH?
SBnsercss nm OMHapHOE OTHOWIIGHHE P = {(X, y)‘x, yeN, X% yz} a) OTHOIICHWEM 3KBHBAJIECHTHOCTH? O0)

OTHOIICHUEM TIOPSIKa?

JlokasaTre, 9TO MYIFTUIUIMKATUBHYIO OIYTPYIITY HENBIX YUCET HEIb3s IMHEHHO YIIOPSAIOUYHTh.

Joka3zaTe, 9TO KOJBIO IENBIX YHCET AUCKPETHO, T.C. IUIA JIFOOOTO IEJOro YHcia CYMIECTBYET COCEIHHE C HUM
MpebIAyIIee U CICAYIOMIee eI0e YHCIO.

SBnsgerca au prHHOﬁ MHOXCCTBO RO HCHYJICBBIX HeﬁCTBHTeHLHBIX Hucesl OTHOCHUTCIIBHO oOnepanunu ®:

a®b="Lab?
2

X
SIBnsieTcst M MHOXECTBO K :{

27 X, N eZ,nZO} KOJILIOM OTHOCHUTEJIbHO ONEpalUil CIOXKEHUS U YMHOXXEHUS

yucen?

(—1+i/3)° (2= 2i)’
(1—i/3)
IIOKaSaTI), YTO aJAUTUBHAsS rpynna KON;HJ'ICKCHI)IX YqUCECII HPIHCI)’IHO nu CTpOI‘O ynop;moqua OTHOCHUTCJIIBHO OTHOIIICHUA
a+bi>c+dia>cva=cab>d.

Brruucnure 7

a+b

1+ab
3aMKHYTO OTHOCHUTEIBHO yKa3aHHOW omepanuu u obpasyeT moayrpymmy. [Jokaxkurte, 4TO CpaBHEHHE YHCEN IO
BEITMYMHE B A MOHOTOHHO OTHOCUTEIHHO ITOM OTIEpAIIHH.

B mHOXecTBe nmeiictBuTenbHBIX yucen w3 A=[0; 1] ompeneneHa omepamus: a*b = . Ilokaxkute, yto A

Jlokaxkure, dYTO OTO6pa>K€HI/Ie f saBngercs I/ISOMOp(I)I/IBMOM <R,+,'> HA <R,*,°> ecmm: F: X — 2X+ 1,
1
a*b=a+b-1, aobza(ab—a—b+3).

Jlokaxute, uto popmys (8 + b)2 =a’ +2ab+ bz, a’-b’= (a+b)(a—b) nns anre6prr kBareprHOHOB He BepHBI.
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